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Figure 1.-The patient three days after surgical drainage. Left, view
from right side; right, frontal view.

respiratory tract symptom of dry cough, subsequent develop-
ment of a facial cellulitis with bacteremia with S equi and
spread of pus along fascial planes to the suprasternal notch as
well as induration of the skin of his chest and abdomen to the
level of the inguinal ligament are strikingly similar to the
syndrome that occurs in horses and, as such, may represent
the first described case of "human strangles."

Of interest also is the initial evidence (and subsequent
resolution) of renal disease reflected by microscopic hema-
turia, pyuria and proteinuria in the presence of a rising creati-
nine level. The development of poststreptococcal glomerulo-
nephritis has been associated with infections with another
group C Streptococcus, Streptococcus zooepidemicus.8 In
this case the initial respiratory tract infection two weeks pre-
viously may have served as an immunologic stimulus for the
development of nephritis. S equi does not-produce strepto-
lysin 0; thus antistreptolysin 0 would be expected to be nega-
tive.

Group C streptococci are most frequently j3-hemolytic on
blood agar but y- and a-hemolytic strains have been report-
ed.9 When fl-hemolytic streptococci are isolated, many labo-
ratories test for susceptibility to bacitracin to separate group
A f3-hemolytic streptococci, which are routinely sensitive to
bacitracin, from other ,B-hemolytic streptococci. Of group C
streptococci, however, 6% to 71 % have been noted to be
susceptible to bacitracin, I as was the organism in this case.
Therefore, in most circumstances, testing of f-hemolytic
streptococci for bacitracin susceptibility should not substitute
for grouping ofthe organism by Lancefield antiserum.

Penicillin has been the primary antimicrobial for treating
group C streptococcal infections in general. It appears that
ampicillin, cephalothin sodium, chloramphenicol, clinda-
mycin and vancomycin hydrochloride may be acceptable al-
ternatives.21 0 The issue of tolerance of group C streptococci
to penicillin has been raised recently. In one study by Portnoy
and co-workers,t5 16 of 17 clinical isolates of group C strep-
tococci showed a 32-fold or greater difference between min-
imal inhibitory and minimal bactericidal concentrations.
Synergy between penicillin and gentamicin was found in all of
the 17 strains. At some variance with this is the more recent
study by Roylston and associates"0 that showed penicillin tol-
erance in only 2 of 26 cases. Nonetheless, in those situations
wherein penicillin tolerance can be shown, the addition of an
aminoglycoside may be advisable. In this case, the minimal
bactericidal concentration was 0.025 jig per ml; thus, the

patient was treated with penicillin without gentamicin in ad-
dition to surgical drainage to which the infection eventually
responded.

S equi is one of four species of group C streptococci. Of
the four, S equisimilis and S zooepidemicus are known to
occasionally produce infection in humans. Streptococcus dys-
galactiae affects cows and sheep and is a rare human
pathogen. This is the second report of S equi infection in a
human but the first ofa syndrome resembling strangles.
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Myopathy From Surreptitious
Ipecac Ingestion

NEIL L. ROSENBERG, MD
STEVEN P. RINGEL, MD
Denver

EMETINE HYDROCHLORIDE, the major alkaloid constituent of
ipecac, has clinically recognized neuromuscular toxicity.`6
Acute and subacute to chronic toxic myopathies have been
described, but reports ofhuman biopsy specimens are uncom-
mon.',-' In recent reports the reversibility of this uncommon
toxic myopathy primarily in association with abuse of ipecac
syrup has been emphasized.346

We studied the case of a 27-year-old woman with a history
of progressive proximal muscle weakness and elevated
muscle enzyme levels. Results of the muscle biopsy were
abnormal and the specimen showed irregular inclusions in
both type 1 and type 2 muscle fibers. It was later discovered
that she had been surreptitiously ingesting large amounts of
ipecac syrup for several months to lose weight. We review
previous reports of ipecac myopathy, emphasizing the clin-
ical features and findings on muscle biopsy. Clinicians should
be alerted to this toxic myopathy, especially in young women
with a possible eating disorder.

(Rosenberg NL, Ringel SP: Myopathy from surreptitious ipecac ingestion.
West J Med 1986 Sep; 145:386-388)
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Report of a Case
Slowly progressive proximal muscle weakness developed

in a 27-year-old woman, beginning in the arms and pro-

gressing to the legs. She also complained of pain and tender-
ness of her thigh muscles and had fallen numerous times.
Evaluation two months after onset showed grade 3/5 prox-

imal and 4/5 distal muscle weakness in both upper and lower
extremities. No rash was present. The remainder of the find-
ings of the physical examination was normal. Muscle enzyme
levels were greatly elevated, including a serum creatine ki-
nase (CK) level of 2,600 IU per liter (normal < 120). Results
of all other laboratory tests were normal. A muscle biopsy
specimen (Figure 1) showed moderate variation in fiber size
and abundant, irregularly shaped, periodic acid-Schiff
(PAS)-positive accumulations in both fiber types. There was

some accompanying hyperactivity of the reduced form of
nicotinamide-adenine dinucleotide-tetrazolium reductase
(NADH-TR) and nonspecific esterase hyperactivity within
the inclusions and occasional corresponding loss of myosin
adenosine triphosphatase (ATPase). The vast majority of
these cytoplasmic structures reacted darkly with the modified
trichrome stain but a few were clear.

A roommate revealed that the patient had been surrepti-

Figure 1.-A photomicrograph of a muscle biopsy specimen shows
several fibers that contain irregularly shaped cytoplasmic structures
(arrows). Modified trichrome stain, magnification x 86. Bar = 50
microns

tiously ingesting large amounts of ipecac for several months
to lose weight. The patient denied using the medication but
made a remarkable recovery, with her CK level returning to
normal over the ensuing month.

Discussion
This patient-and several others in recent reports of ip-

ecac myopathy (Table 1)-most likely was suffering from
bulimia, an eating disorder usually seen in adolescent girls or
young women of normal weight who may have been obese
before the development of bulimic episodes. To lose weight,
these women willfully vomit, often by mechanical stimulation
or with the use of emetics. The historical association between
ingesting ipecac and the onset of muscle weakness, together
with the complete resolution of weakness without treatment
other than withdrawal of ipecac, is convincing evidence for
this patient's myopathy being related to the toxic effects of
ipecac. There was also no associated malnutrition, connective
tissue disorder or family history of any neuromuscular dis-
order.

In experimental models of ipecac myopathy, muscle
weakness and morphologic changes in muscle are seen.'79
The structural changes observed in our patient's muscle bi-
opsy specimen are identical to those of other patients with
ipecac myopathy and those of experimental emetine-induced
myopathy. These changes consist of focal floccular loss of
myosin ATPase and NADH-TR, usually PAS-positive, occa-
sional necrotic fibers and minimal or no cellular infiltration.
The severity of muscle damage depends on the dose and dura-
tion of emetine use.7 Neuromuscular toxicity to ipecac has
been reported in the treatment of amebiasis,".2 aversion
therapy during alcohol abuse rehabilitation5 and in patients
with eating disorders. 3.4 6

Patients who present with muscle weakness from ipecac
have predominantly proximal weakness and their disorder
may clinically resemble one of the idiopathic inflammatory
myopathies, polymyositis or dermatomyositis.4 Because
serum muscle enzyme levels are usually elevated in both con-
ditions and electromyography shows a "myopathic" pattern
in both, muscle biopsy may be useful in distinguishing the two
disorders. Most patients with inflammatory myopathies have
perivascular or endomysial pleomorphic mononuclear cell in-
filtrates with a predominance of lymphocytes. In ipecac
myopathy, however, cellular infiltration is minimal or absent
(Table 1). The floccular accumulation of PAS-positive mate-
rial in muscle fibers appears to be characteristic of ipecac

SEPTEMBER 1986 * 145 * 3

ABBREVIATIONS USED IN TEXT
ATPase = adenosine triphosphatase
CK = creatine kinase
NADH-TR = reduced form of nicotinamide-adenine

dinucleotide-tetrazolium reductase
PAS = periodic acid Schiff

TABLE 1.-Summary of Reported Cases of Emetine Myopathy
Age, Eating Proximal Muscle

References Years Sex Disorder Weakness Enzyme Levels EMG Muscle Biopsy

Fewings et al, 19732 ............ 30 M No* Yes Increased ND Muscle fiber necrosis; minimal cellular response
Brotman et al, 19813 . 18 F Yes Yes Increased Myopathic ND
Bennett et al, 1982 .19 F Yes Yes Normal Myopathic Muscle fiber necrosis; No cellular response
Sugie et al, 19845 .............. 49 F Not Yes Increased ND Floccular-shaped inclusions

46 F Not Yes Increased ND Floccular-shaped inclusions
Mateer et al, 19856 .27 F Yes Yes Normal Myopathic Floccular-shaped inclusions
Present Case ................. 27 F Yes Yes Increased ND Floccular-shaped inclusions
EMG = electromyogram. ND = not done

'Treatment for amebiasis.
tAversion therapy for alcohol addiction rehabilitation.
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myopathy and not reported in cases of inflammatory myopa-
thies. Therefore, in a patient with proximal muscle weakness
and characteristic muscle biopsy abnormalities, physicians
should suspect bulimia or other eating disorders associated
with ipecac abuse, even when such a history is lacking.

Addendum
Since the preparation of this manuscript, two additional

cases of ipecac myopathy occurring in patients with major
eating disorders have been reported."1 Muscle biopsy was
done in one patient and showed isolated necrotic fibers, amor-
phous eosinophilic inclusions in type 1 fibers and no inflam-
matory response. These cases further support the notion that
in patients with binge-purge eating behavior, myopathy may
develop from surreptitious ingestion of ipecac and that muscle
biopsy may be useful in the diagnosis.
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Unintentional Thyrotoxicosis
Factitia Due to a Diet Pill
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THYROTOXICoSIS due to the ingestion of excessive quantities
of exogenous thyroid hormone is seen in persons who receive
the medication as treatment for hypothyroidism, goiter or
nodules (thyrotoxicosis medicamentosa) or in patients who
ingest the hormone to reduce weight or because ofpersonality
disorders (thyrotoxicosis factitia). 1-4 Recently we saw several

(Braunstein GD, Koblin R, Sugawara M, et al: Unintentional thyrotoxicosis
factitia due to a diet pill. WestJ Med 1986 Sep; 145:388-391)
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ABBREVIATIONS USED IN TEXT
HPLC = high-pressure liquid chromatography
RIA = radioimmunoassay
T3= triiodothyronine
T4= thyroxine

patients in whom thyrotoxicosis developed while ingesting a
nonprescription capsule (Enzo-Caps) that was claimed to be
"a natural food product of papaya, garlic and kelp" and was
distributed as an adjunct for reducing weight. This medica-
tion was found to have been adulterated with thyroid hor-
mones, which resulted in a form of thyrotoxicosis factitia
developing.

Reports of Cases
Case I

In 1983 the patient, a 16-year-old girl, was found to have
an enlarged thyroid (approximately 1 1/2 times normal)
without symptoms of hyperthyroidism or hypothyroidism
and had normal values of thyroid function tests (Table 1,
Figure 1). In early May 1984 she began taking Enzo-Caps,
four tablets a day, to lose weight. About two days later she
awoke with palpitations and over the next two days noted
weakness, fatigue, throbbing headache and a 2.3-kg (5-1b)
weight loss. She was examined in mid-May and found to have
a pulse of 100 beats per minute, a normal-sized thyroid and a
rapid return phase of her Achilles' tendon reflex. A triiodo-
thyronine (T3) radioimmunoassay (RIA) showed an elevated
level, and the elevated thyroid hormone levels were con-
firmed at a separate laboratory (Table 1). A radioactive iodine
uptake was done and showed a 6-hour value of 1% (normal
4% to 18%) and a 24-hour value of 3% (normal 8% to 33 %).
The patient's symptoms continued and she was reevaluated in
mid-July, at which time she was again found to have a tachy-
cardia (pulse 120), rapid Achilles' reflex and elevated thyroid
hormone concentrations. During the next month, she discon-
tinued taking the Enzo-Caps, and in mid-August she was
again examined. She still complained of tachycardia and
tiredness but did not have any objective findings of thyrotoxi-
cosis on examination. Thyroid function test values were at the
lower range of normal at that time (presumably because ofthe
suppressive effects of the thyroid therapy on her pituitary
thyroid axis)5 and increased to the midnormal range when she
was reexamined a week later. She reported less fatigue, im-
proved appetite, no palpitations and was found to have a pulse
of68 and normal ankle jerks.
Case 2

This patient, the 48-year-old mother of patient 1, had
received various thyroid medications in the past for "low
metabolism." In 1983 she complained of fatigue and was
convinced that her metabolism was abnormal. She requested
thyroid hormones but her request was denied after her thyroid
hormone levels were found to be normal (Table 1). At some
time during the next year she began taking Enzo-Caps. She
did not have any symptoms suggestive of hyperthyroidism.
She accompanied her daughter to the physician's office on
August 24, 1984, at which time she requested that thyroid
function tests be done. A pronounced elevation in T3 level on
RIA was noted (Table 1). The patient refused further evalua-
tion but followed medical advice to discontinue taking the
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